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(6)   The pressure due to the surrounding fluid on the element
ABCD.

If p be the pressure at the
mid-point DA, then

will be the back pressure at the
mid-point of OB and the total
resultant thrust in the direction
OX on the element then becomes

Newton's Second^ Law applied to the element in the direction
OX then takes the form

=p SxSy x (acceleration of element ABCD in direction OX).

Now the velocity at any point in the fluid will depend not merely
on the geometrical coordinates of the point but also* on time.
Even at a fixed point in the medium the velocity will vary from
second to second and therefore u and v are functions of x, y and t.
Hence
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and this is the expression for the acceleration in the horizontal
direction. The equation of motion thus becomes
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By exactly the same process from a consideration of the forces
in the direction OY we obtain
V       1 ^P __  fiV         ^V        ^V\                     /Q\
pdy     \dt        dx       dy)...............
Equations (1), (2) and (3) are between them a mathematical
expression of the statements (1) and (2) previously discussed. As